The molecular structures of 4,7-dichlorobenzo[c]furazan 1-oxide, C 6 H 2 Cl 2 N 2 O 2 , (I), and 4,7-dibromobenzo[c]furazan 1-oxide, C 6 H 2 Br 2 N 2 O 2 , (II), are normal. Compound (I) occurs in two polymorphic forms. One polymorph contains one molecule in the asymmetric unit, organized into two-dimensional sheets involving intermolecular NÁ Á ÁCl and OÁ Á ÁCl interactions. The second polymorph has three molecules in the asymmetric unit, organized into two crystallographically different two-dimensional sheets with similar interactions. Compound (II) is isomorphous with the second polymorph of (I). The three two-dimensional sheets in the two polymorphs comprise a set of three two-dimensional polymorphic arrangements.
The molecular structures of 4,7-dichlorobenzo[c]furazan 1-oxide, C 6 H 2 Cl 2 N 2 O 2 , (I), and 4,7-dibromobenzo[c]furazan 1-oxide, C 6 H 2 Br 2 N 2 O 2 , (II), are normal. Compound (I) occurs in two polymorphic forms. One polymorph contains one molecule in the asymmetric unit, organized into two-dimensional sheets involving intermolecular NÁ Á ÁCl and OÁ Á ÁCl interactions. The second polymorph has three molecules in the asymmetric unit, organized into two crystallographically different two-dimensional sheets with similar interactions. Compound (II) is isomorphous with the second polymorph of (I). The three two-dimensional sheets in the two polymorphs comprise a set of three two-dimensional polymorphic arrangements.
Comment
In the structure of 4,7-dibromobenzo[c]furazan 1-oxide, DBR or (II), there are three crystallographically different DBR molecules (Britton, 1992) . These pack in two similar but different kinds of layers, both characterized by BrÁ Á ÁO and BrÁ Á ÁN intermolecular interactions. The presence of two different kinds of layers was surprising, since either type of layer alone would appear to be a possible motif for a less complex but satisfactory packing. To explore the question further, we have looked at the crystal structure of the corresponding dichloro compound, DCL or (I). Two polymorphs were found and these are described below. We also report a redetermination of the structure of (II). A search for a second polymorph of (II) was unsuccessful.
Drawings of all the independent molecules in both polymorphs of (I) are shown in Fig. 1 , while Fig. 2 shows the corresponding drawings for (II). The bond lengths and angles are all normal, and agree within experimental error, for all four independent molecules of (I) and for all three independent molecules of (II). In addition, the distances and angles between non-halogen atoms agree between the two compounds.
The packing in the two polymorphs of (I), denoted DCL-I and DCL-II, is shown in Figs. 3 and 4 ; the packing for (II) is the same as that shown in Fig. 4 , and the discussion of the packing is the same as that for the second polymorph of (I), hence it is denoted DBR-II. In both polymorphs of (I), there are nearly planar layers. Between the two polymorphs, there are three different kinds of layers: those in polymorph I are denoted Cl-I layers, those in polymorph II involving A molecules are denoted Cl-IIA layers, and those in polymorph II involving B and C molecules are denoted Cl-IIBC layers.
Although the most important intermolecular interactions would appear to be those between the Cl atoms of one molecule and the N or O atoms of adjacent molecules, we will begin our discussion by focusing on the CÐHÁ Á ÁO intermolecular interactions that are also present. All three layers can be thought of as beginning with rows of molecules. These are parallel to [110] in polymorph I, with a repeat distance along the row of 7.820 (1) A Ê . They are parallel to [010] in polymorph II, with each of the A, B and C molecules forming its own row, with a repeat distance of 7.819 (2) A Ê . The geometric details along these rows are summarized in Table 1 . The HÁ Á ÁO distances are similar to those generally found; see Desiraju & Steiner (1999 
Figure 1
The four independent molecules of (I). Polymorph I is in the upper left corner; the remaining plots are for polymorph II. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown as small spheres of arbitrary radii.
The rows are combined in three different ways. In polymorph I, they are all parallel to each other and each molecule has contacts with two others on each side. In the two kinds of layers in polymorph II, each molecule has two contacts with the same antiparallel molecule on one side and contacts with two other parallel molecules on the other side. In the Cl-IIA layers, the two molecules sharing two contacts are related by a center of symmetry, with both contacts being ClÁ Á ÁO. The contacts between parallel rows are all ClÁ Á ÁN. In the Cl-IIBC layers, the two molecules sharing two contacts are one B and one C, with one ClÁ Á ÁO and one ClÁ Á ÁN contact. The contacts between parallel rows alternate between ClÁ Á ÁO and ClÁ Á ÁN. The geometric details for all these contacts are given in Table 2 . For an extensive discussion of intermolecular inter-
Figure 2
The three independent molecules of (II). Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown as small spheres of arbitrary radii. actions between halogens and N or O, see Lommerse et al. (1996) .
These two polymorphs involve three two-dimensional polymorphic layers. As was mentioned earlier, it is surprising to have two different kinds of layers in polymorph II. If we consider the molecular volumes for (I), namely 187.9 A Ê 3 for polymorph I and 188.7 A Ê 3 for polymorph II, it seems likely that polymorph I is the more stable at low temperature (Dunitz, 1995) . This is not inconsistent with the greater dif®-culty in obtaining crystals of DCL-II. On the other hand, the failure to grow crystals of DBR-I may be a consequence of the greater stability of DBR-II. It would be of interest to prepare 4,7-bromochlorobenzo[c]furazan 1-oxide to see which polymorphs would occur. It would also be of interest to see whether the Br and Cl atoms would be ordered or disordered.
Experimental
Samples of 4,7-dibromobenzo[c]furazan 1-oxide, (II), and 4,7-dichlorobenzo[c]furazan 1-oxide, (I), were prepared as described previously by Mallory et al. (1965) . Compound (I) was recrystallized from acetone and the structure determined; the details are given below as DCL-I. Since the purpose of the study was to see whether (I) might be isomorphous with (II), a search was made for other polymorphs. Recrystallization of (I) from acetonitrile, acetone, benzene, methylene chloride, chloroform, carbon tetrachloride, methanol and ethanol all gave polymorph DCL-I. However, crystals of polymorph II were obtained from diethyl ether and propan-2-ol; the latter also gave polymorph I. A crystal from the propan-2-ol crystallization was used for the present structure determination and is reported below as DCL-II. Using the notation suggested by Zorky (1996) , polymorph I is in space group C2/c with Z = 24 (1 3 ), and polymorph II is in space group P1 with Z = 2 (1). A similar search was made for polymorphs of (II). However, all of the solvents listed above produced only one polymorph, which is labeled polymorph II to be consistent with (I); no second polymorph of (II) could be found. A crystal grown from acetone was used for the structure determination; the data are given below as DBR-II.
Polymorph DCL-I
Crystal data 
Data collection
Siemens SMART CCD areadetector diffractometer 3 scans Absorption correction: multi-scan [SADABS; Sheldrick (1996) and Blessing (1995) Symmetry codes: (i) 1 xY 1 yY z; (ii) xY y À 1Y z.
Table 2
Distances and angles in the CÐXÁ Á ÁYÐZ contacts in (I) and (II) (A Ê , ). 
Data collection
Siemens SMART CCD areadetector diffractometer 3 scans Absorption correction: multi-scan [SADABS; Sheldrick (1996) and Blessing (1995) 
Siemens SMART CCD areadetector diffractometer 3 scans Absorption correction: multi-scan [SADABS; Sheldrick (1996) and Blessing (1995) For the triclinic polymorph of (I), H-atom parameters were re®ned, giving CÐH distances of 0.91 (2) and 0.95 (2) A Ê . For the monoclinic polymorph of (I), and also for (II), H atoms were treated as riding, with CÐH distances of 0.93 and 0.95 A Ê , respectively.
For both compounds, data collection: SMART (Siemens, 1995); cell re®nement: SAINT (Siemens, 1995); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 1997); program(s) used to re®ne structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: BK1639). Services for accessing these data are described at the back of the journal.
